China's horticultural exports have almost doubled in value over the past decade, her imports have increased by even more, and China is increasingly a net exporter of horticultural products. After adjusting trade data for irregularities in the reported trade between Hong Kong and mainland China, growth in China's exports and imports is discussed. Major traded products and markets will be identified. Case`studies are China's trade in fresh apples, which have become the major fruit export, and in cut flowers which are a relatively new export product for China. China's competitive position and market shares relative to other suppliers of apples and cut flowers to foreign markets are examined.
Introduction
China's economic reforms that began in 1979, including the household responsibility system that strengthened incentives to diversify production, land tenure reform, reduced policy emphasis on grain production and the gradual emergence of local markets, have transformed her agricultural sector in many ways. One of these has been the expansion of the labour-intensive horticultural sector, especially during the 1990s, taking advantage of China's plentiful supply of rural labour. Policies that have been of assistance to horticultural development include the Government's Vegetable Basket Programme, introduced in 1988. This encouraged infrastructural improvements in rural areas and development of a network of wholesale markets. Government has assisted investment for example in greenhouse construction, has transferred new technologies and developed demonstration farms and extension services, and private investment -both domestic and foreign -is creating world-standard production facilities capable of high-quality outputs (ERS 2001) .
The area sown to fruit crops increased from 1.9 million hectares in 1980 to 10.7 million hectares in 2005, while that for vegetables increased from 3.8 to 22.5 million hectares over the same period 2 . Given the scarcity of arable land in China, these increases were met mainly by diverting land from grain production, made easier by earlier policy changes that gave farmers more freedom in their planting decisions. These descisions are guided by relative profit expectations -ERS (2006) report China's National Development and Reform Commision's estimates of profits per acre in 2004 of US$1,172, $690 and $148 from vegetables, apples and grains respectively. Fruit and vegetable production increased even more rapidly than did land use, implying increases in land productivity, especially for fruit production where the average yield per hectare doubled between 1980 and 2005. China is currently the world's largest horticultural producer, contributing over one-third of global output in 2003 (Carter and Li 2005) .
Global imports of horticultural products tend to be dominated by developed countries such as the EU15, the USA, Japan and the rest of Europe as a group. Developing counties (such as Central and South America and the Middle East and Africa) play a more dominant role in global exports, along with the USA and Europe. While both are major exporters and importers, the EU15 and the USA have been net importers of horticultural products in recent years. China, however, has a relatively low share of global trade. For exports, China's share of global trade has remained around 4% over the past decade, although for imports her share has risen substantially from 0.5% in 1995 to 1.4% in 2004.
China's Horticultural Trade 3
China's exports and imports of horticultural products 4 have both increased in nominal terms over the past decade, with annual growth rates of 5.0% for exports and 13.2% for imports (Table 1 ). The rapid growth rate for imports would be driven partly by increasing demand for high-quality produce and relaxation of China's trade barriers during this period (Carter and Li 2005) . Exports have exceeded imports in every year, and the trade balance has increased somewhat, particularly since 2000. Given the growth in horticultural imports, it is not surprising to find that these products have accounted for an increasing share of China's total imports of agricultural and food commodities, from 1.8% in 1995 to 4.1% in 2005. Given China's abundance of rural labour relative to land, the steady decline in the total area of arable land and the labour intensity of horticultural production, one might expect to see China's comparative advantage in horticultural production reflected in the trade statistics. However, exports of horticultural products have occupied a reasonably stable share of the country's total agricultural exports: in fact, this share was 11.3% in 2005 compared to 11.9% in 1995. This could be due to the policy incentives that still encourage grain production and therefore restrict the transfer of land and other resources to the horticulture sector, to high trade barriers in importing countries -especially SPS and TBT regulations and China's ability to meet these requirements -and (as Carter and Li, 2005 suggest) to rapid domestic demand growth.
China's horticultural exports are dominated by vegetables (over 70% share for the past decade), while fruits are the major import category (around a 60% share in recent years (Tables 2 and 3) . Over the past decade, China has also been a net exporter for each of the categories fruits, vegetables and live plants and flowers. For live plants and flowers (HS06) China's imports are primarily live plants and bulbs, inputs to China's domestic horticultural sector. But exports of HS06 products are dominated by finished products (cut flowers and foliage) but increasingly also by live plants. Major vegetable exports are several dried and frozen products, as well as garlic whose share of vegetable exports has doubled since 2000. Vegetable imports are dominated in several years by the HS0714 group that includes sweet potatoes, manioc, arrowroot and sago although this has 3 Analyses of China's horticultural trade data ought ideally to take account of smuggling from Hong Kong to the mainland (Wong 1998; Carter and Li 2005) . We noted a wide discrepancy between China's reported horticultural imports from Hong Kong and the latter's reported exports to the Chinese mainland (using Comtrade data). Between 1995 and 2004, Hong Kong's reported exports exceeded China's reported imports by between US$134 million and $331 million. In the latest year, for example, Hong Kong's horticultural exports to the mainland were $227.9 million, while China's imports from Hong Kong were reported as only $0.9 million. Our adjustment to China's total horticultural imports involved deducting her reported imports from Hong Kong and adding Hong Kong's reported exports to China. While this adjusts for an apparent anomaly, it probably makes no adjustment for smuggling, since we use only data recorded by the Hong Kong customs authorities. been a fluctuating trade. Pip fruit (primarily fresh apples in recent years) has become the most important fruit export by value, and this share has more than doubled over the past decade. In contrast, nuts were the major export in the HS08 group in earlier years, but this share has declined substantially although exports in nominal value have remained rather static. Bananas made up 50% of China's fruit imports in 1995, but only 15% by 2005. Nuts are also a significant item in this group of imports, and the share of grapes has increased from 3% in 1995 to 15% in 2005.
China's international trade in horticultural products is concentrated on countries in close geographical proximity, partly due to the perishable nature of much of this produce. In 2005, 59% of exports were destined to Japan, Korea, ASEAN-10 and Hong Kong, with Japan taking the largest share of around 30% of total horticultural exports from China. This is down from a 50% share in 1998-2000 as ASEAN countries have increased their importance as horticultural export destinations. Exports to the ASEAN region received a boost from the 'early harvest' provisions of the 2002 China-ASEAN Free Trade Agreement, which eliminated or heavily reduced several horticultural tariffs (ERS 2006) . Asian countries often have a sizeable ethnic Chinese population who may prefer Chinese products, and the dominance of Japan as an export destination is partly explained by Japanese investment in China's horticultural sector, which has helped improve the quality of produce and China's ability to satisfy Japan's strict SPS regulations. The SPS and TBT rules in markets such as the EU and USA, in addition to transport costs tend to discourage exports to such more distant countries. Japan is also the major destination for China's fruit and vegetable exports, and along with the EU is also a major destination for exports of live plants and flowers. Of imports, 68% were purchased from ASEAN-10 and Hong Kong 5 in 2005, with the share from the USA just under 10%. ASEAN countries dominate China's imports of fruits and vegetables, while the EU is the major supplier of China's imports of live plants and cut flowers.
While Japan is a major market for China's horticultural exports, and the ASEAN region is a major supplier of those products to China, is China also a major horticultural trading partner from a Japanese or ASEAN point of view? Figures 1 and 2 suggest the answer is yes, and increasingly so. Of Japan's total horticultural imports in 1995, 21% originated in China -this share had increased to 28% by 2005. Over the same time, the share sourced from the USA declined from 31% to 22%. Turning to the major destinations for ASEAN horticultural exports ( Figure  2 ), the share sold to China increased from 4% in 1995 to 16% in 2004. The EU became a less dominant destination for ASEAN exports over this period, declining from 33% (1995) to 15% in 2004.
Case Study #1: Fresh Apples
Since 1992, when China surpassed the USA's production of apples, China has been the world's leading producer. By 2005, the country produced 25 million tonnes of apples from 2.2 million hectares (FAOSTAT). These represent 39% of global production and 42% of the world's area planted in apples. While yield per hectare was only 33% of the world average in 1990, yields increased at the rate of 13% per year to reach 83% of the world average by 2000. The apple industry now accounts for over 45% of the country's total fruit production value. The major production areas are in the provinces of Shandong, Shanxi and Hebei where ecosystem conditions are similar to those of the apple growing regions of Europe and North America. Given that labour costs were around 40% -55% of the total farm production cost per tonne in 2003 (National Agricultural Production Cost Survey), total costs per tonne are very low compared with those in many other major producing countries, varying across the three major producing provinces in the range of 380 -580 yuan per tonne in 2003. The industry experienced two major growth periods in 1986-88 and 1991-96, but recent attention has been on improving quality rather than quantity, and in selection of improved varieties, tree types, and industry organization.
China's exports of fresh apples 6 have been growing at the rate of 18.9% per year, from 109,000 tonnes in 1995 to 774,000 tonnes in 2004. This is much more rapid than the growth of the global apple trade, so China's share of total fresh apple exports rose from 2.4% in 1995 to 12% in 2004. Since 2003, China's apple export volumes have in total surpassed those of the USA (ERS 2006) . During the early 1990s the Russian Federation was by far the major destination with about a 75% share (by value) of total exports. This has since declined rapidly as new markets were found, to a share of just 13% in 2005. Growth markets were initially ASEAN-10 whose share increased from 20% in 1995 to peak at 75% in 1999, but then declined somewhat to 51% in 2005 although total exports to this region continued to grow (Figure 3 ). Since the late 1990s steady growth has occurred in exports to South Asia and Russia, but also to the EU, whose value-share of China's total apple exports reached 15% by 2004 before falling to 7% in the following year. China's fob returns per tonne are higher from sales to the EU than to other major markets -in 1998 this return was 86% above the fob return from ASEAN markets, but this margin declined steadily to just over 50% by 2003. In 1997, the USA was supplying over half of the ASEAN region's apple imports, with New Zealand, the EU, Australia and China sharing the balance. Imports from China then increased rapidly, giving that source a 70% market share by 2005, reducing the share of the other major northern hemisphere supplier, the USA, to 22% by 2005. China and the USA compete directly in fresh apple exports, as in evident in the ASEAN market ( Figure 4 ).
The EU is a market that sets high quality standards for fresh apple imports. It may be of interest, therefore, to look more closely at China's role in that regional market. EU15 imports (net of the considerable intra-EU trade) are dominated by southern hemisphere suppliers in the northern off-season -New Zealand, South America and the South African Customs Union (SACU) as shown in Table 5 . Of the northern hemisphere suppliers, the USA and Canada together have the largest share, although this share dipped from the late 1990s before recovering to reach almost 8% by 2005. The share of the ten new EU members more than doubled between 2001 and 2005, partly encouraged by the transition arrangements then in place with the EU15 (and their share of import volume is much higher than the value share). But growth in import market share has been by far the most rapid for China, increasing by over 500% from 1997 to 2004. Figure 2 shows each northern hemisphere exporter's average cif price per unit in the EU15, relative to the average cif value for all EU15 apple imports. Clearly, the landed prices of the new EU member states are far lower than those of other suppliers. China and North American prices were very similar until 2002, since when apple prices from the latter region have trended upwards while those of China fell. This is consistent with China's strengthening position in the EU, relative to that of North America, from 2002 to 2004.
Case Study #2: Cut Flowers
Even though China has very rich natural resources in wild flowers and plants, it is only recently that the commercial cut flower industry has shown rapid expansion. From 6,300 hectares planted in 1998, the total planting reached almost 24,000 hectares in 2003. Although export sales have increased rapidly in the last few years, most of the production is sold domestically, as rising incomes and westernisation of purchasing patterns drives increases in consumption especially in the larger cities. Table 7 shows that per capita flower consumption has more than doubled in value terms from 1998 to 2003, but the absolute number is still small, about US$0.40 per capita in 2003 indicating considerable potential for further growth.
The main producing regions are Yunnan and Guangdong, with the former by far the larger. An objective of the Yunnan government is to develop the floriculture industry to contribute to provincial economic growth and to develop it into the largest in Asia, and the flower industry is also part of the central government's Western Regional Development Strategy. While Yunnan has a long history in growing flowers, commercial production began only in the late 1980s when farmers in the village of Dounan decided to diversify out of vegetable growing. Currently, this province produces around 50% of China's commercial cut flowers. This successful commercialisation has attracted new growers chasing higher incomes, including private entrepreneurs, state-owned companies and foreign investors. There are at least 390 enterprises engaged in cut flower production including 38 joint ventures with partners in Hong Kong, Taiwan, Japan and the USA (Zhang 2005) . For example, Morris and Bray (2006) describe a modern 20 hectare cymbidium nursey near Kunming, employing over 100 staff and owned by a Korean company. Plants are sourced from both Korea and Japan, and production is planned to increase soon to 300,000 plants and up to 750,000 plants in a few years. There are also over 21,000 largely smallholder growers of cut flowers (Yunnan Flower Association 2004) . At least in Yunnan, strong support from government has helped develop a relatively advanced infrastructure for flower distribution including the Dounan flower auction centre, said to be the largest in Asia.
While favourable climate, plentiful labour supplies, low production costs by world standards and proximity to major Asian markets are strengths of the cutflower industry in Southwestern China, there are several major problems to be overcome. Intellectual property legislation requires strengthening so as to encourage modern flower varieties to be developed in China or introduced from overseas, given the prevalence of patents in the plant breeding world. Further R&D is necessary, for example to improve quality and productivity, post harvest technologies and to address water problems (both quantity and quality). Continuing investment in infrastructure, including air transport and market information systems, and acquisition of greater knowledge in export marketing and risk management are also required. Through such activities, China's cut flower industry will not only better compete in export markets, but also in the domestic market that is increasingly importing high-quality flowers from foreign sources.
While they are only a minor component of China's horticultural exports, those of fresh cut flowers (HS060310) have increased by over 550% since 1995, rising from $1.9 million to reach $16.6 million in 2005 (Figure 6 ). China is still a minor player on the world market, accounting for just 0.25% of global exports in 2004. Hong Kong was the major market in the 1990s, although we do not know what quantities were re-exported. Japan's share of China's flower exports had risen to almost 50% by 1999, and since then Japan has become by far the major market, accounting for 72% of China's exports in 2004 and 64% in 2005 . Over that period the shares of Macao and Korea also declined, along with that of Hong Kong. The other market of note is the ASEAN region -this took less than 1% of China's flower exports in 1995, but the share steadily increased to over 11% in 2005. Export returns (fob) have in recent years been substantially higher for sales to Japan (in excess of $2.50 per kg) compared with less than $1.00 in ASEAN. Table 8 compares the shares of the major flower exporters to the Japanese market since 1997. At that time, the major suppliers were ASEAN, the EU15 and New Zealand. From the late 1990s, South America, Korea and Other Asia nes (primarily Taiwan) steadily increased their shares of the Japanese market, until stabilising those shares soon after the year 2000. Over the same period, the shares of ASEAN, EU and New Zealand all declined somewhat. China's share of total imports was less than 1% up till 2001. But with the rapid growth in imports from China since then -a nearly ten-fold increase from 2001 to 2005 -the shares of both the EU and New Zealand have further declined, although ASEAN exporters strengthened their market position in Japan somewhat.
Rising Competitiveness In Chinese Horticulture
As described above, China's competitiveness in apple and cut flower trade has improved significantly during last decade. The trade competitive index (TCI, net exports divided by total trade), takes a value of zero if a country's exports of some product equal its imports, a value of +1 if the country exports but does not import, and a value of -1 for countries that only import the product in question. TCI values for China's fresh apple trade turned from -0.35 to +0.39 in 10 years, while the TCI for trade in apple juice trade showed some improvement as well, both indicating increased competitiveness (Tables 9 and 10). In Table 11 , computed TCI values are shown for China and for a number of major cut flower exporting countries. While the index is quite stable for other major exporters between 1999 and 2004, it has increased significantly for China since 2000, suggesting China's increasing competitiveness in international cut flower markets.
The main factors promoting the international competitiveness of China's horticultural products include germplasm, climate, labour and economic reforms. We briefly discuss each in turn.
Firstly, China enjoys a reputation of "the home of the world's garden" and is rich in ornamental plant germplasm resources. Originally in China ornamental plants comprised 113 Sections, 523 genera, 10,000-20,000 species, and many flowering plants such as plum, peony, chrysanthemum, lily, camellia, azalea, and Chinese rose all originated in the country. There are 600 kinds of azaleas, more than 300 plum species, more than 160 Lotus species, and more than 3,000 species of chrysanthemum.
Secondly, China's climate ranges through tropical, subtropical, and temperate zones. It includes wide variations of topography, altitude, rainfall, and natural illumination. Such a variety of ecological and climate types makes the country suitable for a wide variety of flower cultivation, and with huge development potential. Kunming, in Yunnan Province experiences spring-like conditions in all seasons, and is known as the "natural greenhouse".
Thirdly, China has a large population, which means plentiful supplies of labor. As fresh flower production is labour-intensive, this means that China has relatively low labour costs compared with developed countries.
While all these factors were also present prior to China's economic reform, they could not fully contribute to Chinese agricultural production and trade due to the state planning system that viewed local grain production as the dominant goal. When the door was opened by the reforms that encouraged more efficient resource allocation and income growth under a market-oriented economy, the potential opportunity was rapidly turned into a reality. It is quite reasonable to assume that the horticulture sector in China will continue to grow rapidly in the years to come.
Possible Impacts Of Global Trade Liberalisation
Many governments provide support to horticultural production, including measures that limit competition from imports or that encourage exports. Not until the Uruguay Round of trade negotiations did the GATT seriously attempt to establish rules related to barriers to trade in horticultural and agricultural products. Despite the implementation of the Uruguay Round agreed outcomes, agricultural and horticultural tariffs 7 globally average 62%, compared with around 5% for industrial goods (Gibson et al., 2001 ). On average, those levied on fresh fruits (58%) are somewhat less those on fresh vegetables (68%). For some countries and products, fruit or vegetable tariffs exceed 100% and constitute significant barriers to trade. Tariff-rate-quotas can also restrict horticultural trade, such as into the EU and Norway, and can involve very high tariffs on imports over the quota volume. As regards export subsidies on horticultural products, the EU and Switzerland together accounted for over half of fruit and vegetable export subsidies in 2000.
China's tariffs on horticultural products have been substantially reduced in recent years, either prior to WTO accession at the end of 2001, or as a result of that accession, providing improved market access for exporters to China. Prior to accession, average tariffs on fruits were in the range of 30-40%, and between 30-7 Tariffs quoted are bound, MFN rates 50% for vegetables. On accession fruit tariffs were bound at between 22-28%, to be reduced to a 10-13% range by 2004. For vegetables, the bound tariff range in 2001 was 8-14%, considerably below the rates applied prior to that time. These were further reduced to 5-10% by 2004. Chinese horticultural exporters face much higher tariffs, as well as substantial non-tariff barriers, in many other countries however which currently constrain the rate at which these exports can expand.
The current WTO Doha Round of trade negotiations is attempting to further reduce tariffs and subsidies which if successful would further allow China to respond to its comparative advantage in horticulture. While there are a large number of studies that have quantified economic impacts of possible Doha Round impacts, very few have focussed on horticulture. One study that did was that of Rae (2004) , who concluded that the dominant roles of Central and South America and the Middle East-Africa as horticultural exporters, and the EU15 and the rest of Europe, USA and Japan as major importers would be enhanced under more liberal trade. That study also indicated that China could emerge as an increasingly important horticultural exporter should trade be liberalised. Relatively large increases in China's exports might be expected to Japan and other Asian markets, along with gains in market share from other major suppliers, suggesting an even greater regional concentration in China's horticultural exports. Therefore while China is not generally a dominant horticultural exporter as yet, lowering of agricultural trade barriers globally may open new opportunities for this country to increase exports, especially to other countries in Asia. Such studies, however, abstract from the numerous domestic changes within China that will also be required for these predictions to become reality. These include the various legal, marketing and infrastructural issues, and photosanitary concerns, some of which have been mentioned in the above two case studies. Another is the need to address the current relatively low mobility of factors of production, especially the speed at which land can be transferred between farmers and farm enterprises (ERS 2002).
Conclusions
Horticulture has been one of the fastest growing sectors in China's agriculture over the last decade. In addition to meeting increasing domestic demand, the volumes and values of net international trade in horticultural products have grown significantly, indicating improved competitiveness of China's horticultural industry. In order to develop that industry, producers and R&D institutions have been encouraged by government to adopt and master modern technology, including through the use of joint ventures. The improvement of technology, including seed cultivation and production technology, has greatly improved the productivity and quality of major horticultural products, stimulating further expansion of production with higher yields and prices.
As demonstrated by the above case studies, China is capable of expanding its international export market share in some horticultural products such as apples and cut flowers, in which China has comparative advantage due to its favourable climate, germplasm, scale, and low-cost labor. Once China overcomes the current problems in marketing and distribution infrastructure, industrial organization and institutions, as well as in the quality and safety of horticultural products so as to penetrate SPS and technical barriers in import markets, net exports of horticultural products from China are likely to increase further. Factors that may temper such trade expansion include continuing rapid growth in domestic demand, and the possibility of appreciation of the undervalued Chinese yuan. 1 9 9 5 1 9 9 6 1 9 9 7 1 9 9 8 1 9 9 9 2 0 0 0 2 0 0 1 2 0 0 2 2 0 0 3 2 0 0 4 2 0 0 5 % total imports ASEAN10 China USA Source: Comtrade, reported by Japan. 1 9 9 5 1 9 9 6 1 9 9 7 1 9 9 8 1 9 9 9 2 0 0 0 2 0 0 1 2 0 0 2 2 0 0 3 2 0 0 4 % of export value China Japan EU15 Source: Comtrade, reported by ASEAN countries. Source: Comtrade, reported by Japan.
